This paper empirically examines the macroeconomic factors that affect the rental rates and selling prices of office space. The data are in the form of quarterly time series which are used for the period of 1996: 1 to 2012: 4 period. In addition, quantitative methods in the form of Vector Error Correction Model (VECM) are also used in this study. The results showed that there is a long-term relationship between macroeconomic variables with the rental rate and selling prices of office space. IRF and FEVD showed that the rental rates and selling prices responded permanently to the shocks that occured on macroeconomic variables. Moreover, the rental rate is predominantly influenced by the rental rate followed by the service sector employment, the selling price, exchange rate, inflation, interest rates and economic growth. Conversely, the selling price is predominantly influenced by the rental rate followed by service sector employment, the exchange rate, economic growth, the selling price, infllation and interest rates. Investors and developers can use the results of this study as one of approaches of market analysis, especially for office market analysis.
Introduction
An investment constitutes an effort that is undertaken by investor to invest money with the intention of making profit in the future. Investors may put their money into many instruments such as stock, bond, mutual fund, gold, real estate and bank deposit. Investment in real estate is considered as a long term investment compared to other types of investment. Investors may invest in income producing property and non-income producing property. When investing in income producing property, investors expect to get profit from income stream which is reflected in cashflow during the holding periods or ownership. Investors must stipulate the value of the properties they will buy and determine how much profit can be generated.
In determining income stream, investors must understand rental value. Investment properties should generate income which usually comes in the form of rent. Failure to determine rent as the source of income will result in a big loss or disappoinment for the investors. Investors must be able to analyze and predict the value of rental property. To do so, for the first stage investors should be able to understand what factors contribute to rental value. Similar situation also take place to investor in forming selling price of a property or office space. In determining selling price, investors should be able to understand factors that contribute to or affect property price.
factors that contribute to the supply and demand of a particular type of real estates.
Research that has been done regarding with the determinants in both of the rental rate and selling prices of office space can be categorized into 'issues of macroeconomic and microeconomic (Slade, 2000) . Various studies which have been conducted in this area have an effect option for variable supply and demand as a proxy in an effort to predict the performance of office market. Office rental rates can become a model by using the framework of the theory of demand and supply. Rental rates can be determined by the interaction between the the demand and supply which affecting the office space rental market (Chin, 2003) .
Thus, it can be said that macroeconomic factors are equal to demand factors, whereas, the microeconomic factors are equal to supply factors. Macroeconomic factors or demand consist of economic growth (GDP), interest rates, employment, unemployment, inflation, income, population, taxation and others. While the microeconomic factors or offers include, vacancy rates, office space inventory (Stock), absorption rate, occupancy rate, the cost of construction and physical characteristics as well as others from the property. The supply factors and demand will eventually have an impact on the rental rate and selling prices for office space market.
There is a lot of research that have been done regarding with the econometric model and determinants for office rental rates. It is conducted in various areas in the United States and several research centers in Europe and UK (see e.g., Oven & Pekdemir, 2006; Chin, 2003; Chalermpong & Wattana, 2009 ). But unfortunately, little attention has been given to countries in Southeast Asia (Ng & Higgins, 2006) .
Many studies have been conducted with regard to the modeling of rental rates which were influenced by various macroeconomic factors or requests, such as GDP, inflation, interest rates, employment services sector, and the unemployment rate. Chin (2003) , in the study of macro-economic factors which affect the price of the rental office in Southeast Asia (Indonesia not included) discovered variable that was used such as GDP, interest rates, loan interest rates, consumer price index (inflation), the output services, unemployment which have been associated with the same changes in rental rate and there was a little of difference.
For Singapore, there are variables that give significant effect. For Hong Kong, the influence are in the form of the services sector output. For Taipei, factors that being influence are in the form of the supply of office space, the unemployment rate, and the output of the service sector. For Kuala Lumpur, the significant influence are in the form of GDP, unemployment, interest rates on loans, consumer price index, and the output of the service sector. Whereas for Bangkok, the significant influence are in the form of interest rate and the output of the service sector. Meanwhile, De Wit and Van Dijk (2003) found that GDP, unemployment and inflation have a significant relationship to the selling price. GDP is positively related to rental rates, and the unemployment rate is negatively related to rental rates.
For labor in Germany, Voigtlander (2011) found that office worker is the best predictor to determine the average of rental rates in comparison with the overall level of employment and unemployment. Brounen and Jennen (2009) found that the rental rates in all 15 cities in the United States would respond to the increase in the level of workers of office. The increase in the level of employment is positively associated with office rental rates. Tsolacos et al. (1998) found that the demand factors (GDP, interest rates and unemployment rate) has a significant influence on the establishment of the rental rates for office buildings. Oven and Pakdemir (2006) also found that interest rate is one of the important factors in determining rental rates of office in Istanbul.
A study conducted by D' Arch et al. (1999) found the relationship between GDP with rental rates, where the change in GDP is one of the most dominant factor to affect the rental rates. While Ng and Higgins (2006) found some macroeconomic variables such as interest rates and employment on services sector were factors that affects the rental rates in the central region of Singapore. However, previous studies conducted by Dobson and Goddard (1992) found that interest rate has a negative correlation to the real estate industry and offices, whereas the rental rates has a positive relationship to all types of real estates.
Hong Kong has been recognized as an international financial center and it is characterized by many entries of foreign companies which expand its business. Therefore, the Hong Kong economy is strongly influenced by globalization and macroeconomic factors. The results of an empirical study conducted by Prudence (2007) showed that in general, the rental market for office space of class A and B were significantly influenced by globalization, including foreign direct investment and total exports. While the building of C class is more influenced by the local economy such as GDP.
Not only the rental rate, the macroeconomic variables also could affect the selling price of office buildings. Singh and Komal (2009) in their study in India found that the GDP, inflation and interest rates could affect the selling price of real estate in India. When the GDP increases, the price is also increased. So it can be said that nk Indonesia r wn in Figure 3 or the first qua he first quarter lowing and co 09, the occupa sale price and Vol. 7, No. 3; 2015 the exchange rate of US dollar, the price of fuel, economic growth, increasing of demand, relocation and expansion of the company and so forth. These factors are part of the survey conducted by Bank Indonesia.
The survey results above have described how the the rental rate and selling prices were influenced by various factors. However, it has not reflected the overall yet, especially the macroeconomic factors or demand and microeconomic factors or supply which can affect the selling price and the rental rate for the office space. In addition, it was also depending on the circumstances, there has been no study that discussed the macroeconomic or microeconomic factors and their influence on selling prices and the rental rate for office space in Jakarta.
VECM Analysis for Rental Rate and Selling Price
Before doing further analysis, first-related testing on VAR / VECM was conducted. The first test was a stasionarity test for time series of data which have a mean and fluctuating diversity, in order to avoid the problem of spurious regression. At the level, stasionarity test results may not seem stationary, except interest rates. This means that almost all of the data at level contain the root unit. Then, the testing at the level of the first difference was conducted. After first difference test, all the existing macroeconomic variables seemed to have been stationary or did not contain unit root (see Appendix A).
The next test is the stability test on VAR which were conducted by calculating the roots of a polynomial function or known as roots of the characteristic polynomial. If all roots of the polynomial function were in the unit circle or if the absolute value <1 then the VAR model is considered to be stable so that the Impulse Response Function (IRF) and Forecast Error Variance Decomposition (FEVD) which have generated considered into valid (see Table B1 and Figure B1 in appendix B).
Other testings that was used in the model is determining the optimum lag. The optimal lag length is determined using several criteria as follows: the Akaike Information Criterion (AIC), Schwarz Information Criterion (SC), Hannan-Quinn Criterion (HQ), Likelihood Ratio (LR), and Final Prediction Error (FPE). Optimum lag that used in this study were drawn from the SC by picking the smallest value. Therefore, lag 1 was used as optimim lag (see Table C1 in Appendix C).
The further step is a cointegration test which aimed to determine whether the variables are not stationary cointegrated or not. If the value of the trace statistic > critical value, then the equation cointegrated. Thereby, H 0 which was equal to non cointergration with alternative hypothesis was accepted H 1 which was equal to cointegration. If the trace statistice > critical value, then reject H 0 or accept H 1 , which considered to be cointegrated. On the value of the trace statistics, there were three cointegration rank in the model. This means that in this model, there were three cointegrating vector which can be concluded to three long-term linear equations in the model (see Table C2 in Appendix C). After passing various tests, the existing requirements on VAR system, then, continue to VECM estimation results. Vol. 7, No. 3; 2015 for rental rate in Table 1 , a significant and positive long term correlation could be seen on the interest rates (IntrRt) and office rental rates (LRent). Other variables that positively and significantly related to the rental rate are inflation, exchange rate, service sector employment. In contrast, the economic growth adversely affects the rental rate and it has a negative sign. That phenomena is caused by the small contribution of the property sector to economic growth (GDP) and the range is still below 10 percent.
In other countries such as Hong Kong, Japan and South Korea, its property sector contribution to GDP has been above 20 percent, and even over 30 percent in the United States. Another possible reason for this problem is the use of average value of rent caused the change in GDP could not be followed by the change of rent rate.
In addition of being able to see the cointegration or long-term balance, the short-term relationship can also be observed through the VECM that can be seen in Table 1 . The variable that significantly affect the rental rates in the short term is only selling price of the previous period. In the short term, it is proven that there is an adjustment mechanism from the short term to long term which is indicated by a significant and negative error cointegration with a value of -0.34 for rental rates. It means that the error is corrected at 0.34 percent for rental rates.
Based on VECM estimate for rental rate in Table 2 , a significant and positive long term correlation could be seen on the interest rates (IntrRt) and office Selling Price (LSlPrc). Other variables that influence a positive and significant impact on the selling price are economic growth, the exchange rate and employment services sector. While for the inflation there is not enough evidence to say that there is a significant effect of inflation on the price of office. In this VECM estimation, Unemployment rate (UnEmp) was excluded because of data availability problems. Note. ** and * are significant at 5% and 10%.
In the short term, it is proven that there is an adjustment mechanism from the short term to long term which is indicated by a significant and negative error cointegration with a value of -0.52 for the sale price. It means that the error is corrected at 0.52 per cent for the selling price in each period.
Analysis of Impulse Response Function (IRF) and FEVD for Rental Rate
Analysis of impulse response function is to observe the response of dependent variable when it is getting shocked by independent variable at one standard deviation and that can be seen in Figure 5 . Analysis result of IRF in rental rate variable againts shocks that given from interest rate was positively responded. This means that the impact from transmission process to the hikes of interest rate will be immediately visible. Normally, it is indicated by the increase in rental rates of office spaces. In addition, the rental rates will reach stability due to interest rates shocks in period of 17.
This result is consistent with the study conducted by Dobson and Goddard (1992) which states that the interest rate is positively related to the rental rates of all types of properties which have been studied, including office space.
www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 7, No. 3; 2015 Figure 5. Response of LRent to LInflRt, IntrRt, LExcRt, LSSEmp and LGDP
The analysis of impulse response function (IRF) showed that the rental rate responded positively to the shocks that occur at one standard deviation in inflation. The rental rate reach stability in the period of 18. Positive responses which are indicated by rental rate is not seemed to be appropriate with the research conducted by De Wit and Van Dijk (2003) . Their study showed that the inflation has no effect on rental rates.
The analysis of impulse response function (IRF) showed that economic growth was responded negatively by office rental rates. It means that the rental rates are not sensitive to changes in economic growth due to the small contribution to GDP. This may indicate that the change in economic growth is not necessarily followed by the rise of office rental rates. The rental rate which is not sensitive to economic growth is not consistent with research that has been conducted by Ke and White (2008) . One of their research results revealed that there is a significant positive relationship between economic growth (GDP) with a rental rate of office in Shanghai.
From the analysis of Impulse Response Function (IRF) the positive responses occured on rental rate variable against shocks of Service Sector Employment. This means that impact of the increase in service sector employment will soon to be seen regarding on the rising of rental rates of office space. Rental rates reach stability in the period of 20. Based on the results of the IRF mentioned above, it appears that the rental rates responded positively to the shocks that occurred in the employment service sector. This is consistent with the research conducted by NG and Higgins (2006) which suggests that employment services sector is a major determinant in explaining variations of office rental rates. From the analysis of IRF, the rental rates responded positively toward the shock of the exchange rate. Rental rates reach stability in the period of 20. This study is consistent with the research conducted by Ojetunde (2013) .000
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. Vol. 7, No. 3; 2015 who in his research obtained the result that the exchange rate has a positive and significant relationship with rental rate.
Based on the analysis of FEVD that can be seen in Figure 6 , the office rental rate are influenced by long-term or short term rental. The macroeconomic variables that being the most influence in the rental rate are employment services sector, followed by the exchange rate, inflation and interest rates. Economic growth seems not to have a direct influence on rental rates and this is indicated by a small value of decomposition variants. The amount of the contribution are vary, namely; rental rate is 77.23%, selling prices 5.56%, employment services sector 12.76%, inflation 0.69%, the exchange rate% 3.34, interest rate 0.35% and economic growth 0.07%, see Figure  6 .
Analysis of Impulse Response Function (IRF) and FEVD for Selling Price
Analysis of Impulse Response Function (IRF) is used to observe the response of dependent variables when it is getting shocked by the independent variable at one standard deviation and that can be seen in Figure 7 . Analysis result of the impulse response function in the selling price variable against shocks that given from interest rates variables was responded positively. This means that the impact from the transmission process to the hikes of interest rate will be immediately visible. Normally, it is indicated by the increase in the sale price of office spaces. In addition, the selling price will reach stability due to interest rates shocks in period of 20. This study is consistent with the results of research conducted by Singh and Komal (2009) who stated that the interest rate can affect the selling price of real estate because interest rates will eventually affect the investors.
The analysis of impulse response function (IRF) showed that the sale price responded negatively to the shocks that occur at one standard deviation in inflation. That negative response showed inflation does not directly influence the selling price of office space. The selling price reaches stability in the period of 22. Negative responses which were reflected by selling price variable are not seemed to be appropriate with the research conducted by De Wit and Van Dijk (2003) . Their study showed that inflation has a positive and significant impact on selling price of office space.
From the analysis of Impulse Response Function (IRF) on the selling prices to the shocks that came from the economic growth, it seemed that the selling price variable responded positively due to economic growth. It takes 19 period (4 years) to achieve the stability on the price. From the analysis of Impulse Response Function (IRF) the positive responses occured on selling prices variable against shocks of Service Sector Employment. This means that the impact of the increase in service sector employment will soon to be seen regarding on the rising of selling prices of office space. Selling price reaches From the analysis of IRF, selling prices responded positively toward the shock of the exchange rate. The selling price reached stability in period of 24. This study is consistent with the study conducted by Shaifulfazlee (2012) who mentioned in his findings that exchange rate affects the price of the property.
Based on the FEVD of the selling price, the rental rates have a great effect on the selling price. The greater the rental rates, the greater the selling price can be expected. Macroeconomic variables that have most influence on the selling price is the employment services sector, the exchange rate and economic growth. The inflation and interest rates also affect the sale price, but the effect is not as big as other variables. The amount of the contribution to the selling price is vary, namely, rental rate by 45 %, the selling price by 2.71%, the employment service sector by 20.06 %, inflation by 1.96%, the exchange rate by 17.91 %, interest rate by 1.1% and economic growth by 11.18 %, see Figure 8 . 
Managerial Implications
The results showed that the macroeconomic variables in this study had an influence on the formation of selling prices and rental rates for office space. The developers, investors, and others can use this research as one of the tools in the study of their work. This research result would help in providing information regarding the movements of macroeconomic variables that may influence decision in determining rental rate and selling price of office space building.
A good comprehension about macroeconomic variables would turn the investment project into profit. Failure in understanding the movements of macroeconomic variables will bring about misleading interpretation. Consequently, the stipulated rental rate and selling price will not represent true values. If this thing happens, the invesment project in commercial property may go into a bankruptcy.
Conclusions and Recommendations
Based on the estimation of VECM, there is a long-term equilibrium and short term relationships between macroeconomic variables regarding with rental rates and selling prices of the office space. Results of IRF shows that rental rates responded positively to variables of interest rates, inflation, exchange rate and employment services sector. The economic growth seems not to have a direct influence on rental rates. Conversely, positive response on the selling price occurred in interest rates, exchange rates, economic growth and employment services sector. While inflation seems not to have a direct impact on the selling price of office. The rental rates appear more quickly to be stable after the shock of macroeconomic variables compared to selling price.
At variance decomposition structure, office rental rates are predominantly influenced by the rental rate itself followed by the employment services sector, selling price, exchange rate, inflation, interest rates and economic growth. Whereas the sale price is predominantly influenced by the rental rate, employment services sector, the exchange rate, economic growth, prices, inflation and interest rates. Interesting phenomenon is in the employment services sector which being the most dominant variable affecting selling prices and office rental rates compared with other macroeconomic variables.
Furthermore, research on macroeconomic factors and their influence on each class of office building such as A', A, B and C, are expected can be done in the future, in an effort to have clearer insight and overview. 
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